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1.INTROI)UCTION
Forthelasttwodecadessincearound1970,thenationalgovemment
ofJapanhasbeensufferingfromtheover-productionofricecropand
introducedanewpolicyfortherestrictionofricecropacrage.The
changingdirectionofriceproductionpolicy,frompromotionto
restrictionin1970s,wasanepoch-makingtumingpointinthelong
historyofJapaneseagriculturalpolicysincethebeginningofthis
century.Becauseofthespecialimportanceofriceasastaplefood-
stufffortheJapanesenation,thericemarketasawholehasbeen
broughtdirectlyunderthegovemmentcontrolsystemalreadysince
1930s,andthesystemhascontinuedthroughwartimeuntiltoday.
And,asvar三〇usintensivetechnicalinnovationsinricecultivationhad
alreadybeenwidelyextendedamongfarmersunderthemanifold
protectionpoliciesforricefarming,thenewlyintroducedproduction-
controlpoliciesofriCecropshavenotalwaysbeensuccessful.
Althoughricefarmingstillremainstobethemostprofitablecompar-
edwithotherfarmingsectors,however,agreatmajorityofrice-
cultivatingfarmerscannotsupporttheirownfamily-livingbythe
ricefarmingalone.Thisseeminglyverycontradictorysituation
shouldbeconsidered,asatypicalexampleoftheconfusingstructural
problemsofagricultureinmanyhighlyindustrializedcountries,
reflectingtherapidlygrowingincomedisparitiesbetweenthepri-
marysectorandthesecondaryaswellastertiarysectors.
1
Variousprojectsfortheimprovementofagrarianstructurehave
beentriedunderthe呈eadershipofnationalandlocalgovernments.
However,mostoftheagriculturalimprovementandregionaldeve1・
opmentprojectscouldnotattaintheiroriginalgoals,and,onthe
contrary,theyhavebroughtaboutsuchunexp㏄tedeffects,asan
excessiveoutputofsomeagriculturalproducts,oranextremely
unbalanceddevelopmentofregionaleconomy,betweenoverpopu-
latedmetropolitanareasanddepopulatedperipheralareas.Diffi・
cultiesforthefundamentaUmprovementofagrarianstructurein
Japanaredeeplyrootedinthefollowingsituations;firstly,astrong
tendencytowardspart・timefarming(lshii,1980),accordingly
towards,sotosay,anemasculatedcircumstance,hasbeenspreading
overJapaneseagriculture.Farmerscaneasily・engageinfull・timeas
wellasseasonaljobsoutsideagriculture,withoutgivinguptheirown
farm'managements.Suchapart・timefarminghasbecomepossibleby
meansofintroducingallsortsofla1)our-savingtechnologiesbasedon
highlyintensivemechanizationandchemicalization,regardlessof
unprofitabilityoffarmingeconomy.Additionalcostsfortheinvest-
mentofintensivefarmingtechnologiesareusuallycoveredbyapart
ofadditionalincomefromoutside・jobs.S㏄ondly,evenformostof
fulltimefarmers,itisverydifficulttofindtheirwaywithhopeful
future;thatisbecause,thepossibilityofenlargingfarm・size'isregret・
tablyrestrictedbytheextremelyhighlevelOfland-purchasingcosts
andalsoofland・rentprices,exceptinperipheralareasfarfrom
centralplaces.Ontheotherhand,thespecializedfarmingsectors,
especiallyIand-saving,butlabourandenergyspendingsintensive
farming,suchashorticultureofflowers,vegetables,etc.,haverecent-
1ydevelopedinmanypartsofJapan(lshii,1984),buttheyalsohave
manydifficulties三ncopingwithcontintiousfluctuationsofmarket
pricethroughtheseverecompetitions,notonlyamongthedomestic
producersbutalsowithimportedproducts.
Inconsequenceofallthesetendenciestowardsanagricultufalcrisis
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inJapan,theruralcommun輌tiesaregraduallygoingtobedisintegrat・
ed,andnotonlythefarmersbutalsotheruralpopulationasawhole
arenearlylosingtheirownconfidencesinregionalidentityandits
consciousness,whichweremaintainedeverywhereforalongtimeby
localpeople,accompaniedwithvariousformsofsocialandcultural
traditions.But,oneofthemostproblematicquestionsisthefact,that
thosepersonalities,whohadbeenlongtime,veryoftenfromgenera-
tiontogeneration,voluntarilyengagedinandalsoresponsibletothe
preservationandmanagementoftheirownlocallandscapesand
enviroamentalconditions,aredisappearingrecentlyfromruralareas,
alongwiththedecliningtrendofthericefarming.Inthiscopnection,
afewdimensions,concerningthesignificanceofthepaddyrice
farming,accordinglyalso,offioodplainlanduse,fortheenvironmen-
taladaptationanddestructioninJapan,willbere-examinedinthe
followingchapters.
2.TRADITIONALJAPANESEWAYOFPADDYRICE
FARMINGANI)ITSIRRIGATIONSYSTEM
AgriculturallandinJapanissubstantiallycategorizedintothetwo
typesofarableland;i.e.,thewetpaddy・field(inJapanese:故or
.suiden)andtheupland-field(ノ脇故ゐθ).Non-cultivatedgrasslandhas
onlyrelativelylittleimportance,exceptinsomeIimitedareas,like
easternHokkaidoandvolcanichighlands,whereanimalhusbandry
developedinmodernages.Throughoutthehistoricaldevelopmentof
Japaneseagriculture,however,rice-farminghasalwaysbeenplaced
socio・economicallyinthehighestpositionamongotherfarming
sectors.Consequently,wetpaddy・fieldshavebeendistributedevery-
wherealloverthecountry,andthereclamationOfpaddy-fieldshave
extendedmoreandmore,beginningfromalluvialplainsandvalley-
bottoms,andthentosomepartsofplateausandmountainslopes,
whereirrigationwatercouldbesufficientlyacquiredandstored.
Nowadays,nearlyeveryplace,wherereclamationandirrigation
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worksforpaddywerepossible,hasbeenalreadyturnedintopaddy・
fields,and,evenonecouldsay,onlytheremainingPartsofarable
landhastobereluctantlyusedfortheothercropsasupland・fields.
Thewetpaddy・field(suiden)inJapanisusuallydefinedasaspecial
typeofarableland,whichisconstructedspecificallyforwetrice
cultivation,withanexactlyleveledsurfaceandsurroundedbya
smallearthenembankment(ace),forthepurposeofstoringacertain
depthofwater.Asufficientirrigationwatersupplyisindispensable
forricecultivation,inordertokeepanecessarywaterdepth,accord・
ingtothegrowth・stagesofr輌ce-plantevenindroughtyears.A
standardwaterrequirementforricecultivationinJapanisestimated,
usuallythroughtheindicatorofadailywater・depth・decrease,mea・
sureduponapaddy・fieldsurface,asadepthofapproximately10-30
mm/day,whichmeansatotalsumofevaporation,transpirationand
infiltrationonthespot.Ofcourse,itcontainsnotonlythedirect
water-consumptionofrice・plantitself,butalsoacertainvolumeof
water,neededforthefunctionsofpreservingtheoptimumenviron・
mentalconditionsforrice-PlantgrowthunderthespecificJapanese
climate,bymeansofthestoredwateronthesurfaceofeachpaddy-
field;i.・e.,suchfunctions,aspreservingthesoil-temperatureagainst
coldweatherinearlystagesofplantgrowth,orcontrollingthe
overgrownweedsduringthehighsummerseason,andsoon.A
greaterpartofthiswaterrequirementcanbegenerallycoveredby
naturalprecipitationduringthegrowingseason,forinstance,thoseof
theRainy・Season(tSuyuorbaiu)ofJune(exceptnorthernpartof
Japan),occasionalheavyrainfalls,alongwithhumidrain・front
mainlyinJu▲y,andalsothosesucceededbytropicaltyphoons,which
oftenattackJapaneseIslandsinAugustandinSeptember.Neverthe-
less,anartificialirrigation・systemwasinevitabieforsecuringsup-
plementarilyasufficientwatersupplyincaseofwater-shortage
causedbyirregularweather.Thissupplementalcharacterofirriga・
tionsystemsinJapanesericefarmingformsastrikingcontrasttothe
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absolutecharacterofirrigationsystemsinaridzonesinWest・Asian
countries.
Itmaybeneedlesstosay,thatthemanagementofanartificial
irrigationsystemcouldnotbehandledbyfarmersindividually,but
inevitablyitrequiredanysortofasocialorganization.Entire▲y
different,however,fromthosecasesofirrigationsystemsintheold
OrientcountriesinwesternAs輌a,wherethewaterusesystemscould
betotallycontrolledonlybythegiganticpowerofdespotism(K.A.
Wittfoge1;1957),theJapaneseirrigationsystems,fortunately,could
bem尋nageddirectlybythelocalincorporatedorganizationsof
relatedruralcommun三ties,onthegroundthat,generallyspeaking,
thearealsizesofirrigati皿systemswererelat輌velysmall,duetothe
morphologicalscalesofriverbasinsintheJapaneseIslands.Onlyat
theinitialstageofconstructionofirrigationfacilities,therecouldbe
acertainconnectionwiththelocalPOIiticalrulers,suchasgettinga
permissionofreclamation,financialaides,andsoon.And,ifanwater
conflictrecurredbetweenneighbouringirrigationsystemsandcould
notbesolvedbythemselves,thedispute』hadtobesettledbyan
arbitrationawardatacourtoftherulinglocalauthority.Otherwise,
thelocalorganizationsforirrigationcouldmaintain,tosomeextent,
anautonornouscharacter.
Nowadays,themainsourcesofirrigationwateraregroupedintothe
following5types;i.e.,firstlywater-supplythroughirrigationchan-
nelsfromsurfacewater,suchasriversandlakes(70.6%),andthen
fremirrigationponds(16.8%),fromgroundwaterandnaturalsprings
(4.0%),fromvalleystreams(3.7%),andonlybyrainwithoutany
source(4.9%).Mostoftheirrigationpondsarelocatedmainlyin
smallhillycoastalplainsaroundtheInlandSeainwestempartof
Japan,wheremanyreferencesofolddocumentstothepond・
constructionscanbetracedbackeventothe7thand8thcentury.But,
themostprevailingtypeofriver・irrigationsystemwasactualized
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muchlater,mainlyin16thand17thcentury,whentheprogressof
hydraulicengineeringtechnobgies,supPortedbyfeudallords.
(daimyo),hadreachedahigherlevel,whichwaspowerfulenoughto
controldirectlyoratleasttoadjustindirectlytheflood・flowoflarge
rivers・Particularly,itwasverydangerous,toconstructarigidly'
structuredweiracrosstheriverbedfortheintakeofirrigationwater,
becausesuchanobstacleonthewater・coursewouldcertainlycause
adangerofrunningoverorbreakingthroughthebanksandbring
about,consequently,anextensiveinundationoutofr輌verbed.Ther -
fore,therepair-worksandreconstructionsofthewater・intakeweirs
andalsooftheirrigationchannelswereveryimportantcommon
works,carriedouteveryyearundertheobligatoryparticipationof
allcommunity・membersoftherelatedirrigationdistricts.
Underthecircumstancesofseverewatershortage,ontheotherhand,
heatedstrugglesforanurgentwater・intake,betweenneighbouring
irrigati・nsystems,usedtooccureverywhere,f・rinstance,between
bothsidesorbetweenup・anddownstreamofariver.Insuchcircum、
stances,water・conflictsoccurredveryoftenovertheapportionment
ofwater-share,especiallyattheimportantdivergingpointsalongthe
]mainirrigationchannels,betweenpart・districtsorevenind輌vidual
memberswithinanirrigationsystem.Consequently,・asafinalresult
ofcompromisesafterthoselongyears'waterconflicts,varioussorts
ofcustomaryrulesandrightsofwater・utilizationhavebeenoriginat-
edanddevelopedineachriverbasin,Thetime・sharingsystemof
waterdistribution(bansuisei)isatypicalexarnpleofthewide-spread
customaryrulesforemergencymeasuresagainstthedrought-
disasters.
Thesecustomaryrulesandrightsofwater-utilizationhavebeenvery
tightlypreservedbyeachprivilegedlocalorganization,inspiteof
lackingoftenanywrittendokuments.Mostofthoseorganizationsof
irrigationsystemshadacloseconnectionwithruralcommunitiesas
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wellascorporatecommunities.Therefore,leadingpersonsofthose
organizationsweregenerallynotonlybelongingtothemembersof
politicalleadersofruralcommunities,butalsotothosedistinguished
personswhowerefullyrespectedbylocalpeopleasdisinterested
specialistsandastrustworthytoberesponsibletotheindispensable
managementoftheenvironmentalsituationsoftheregions.Thisis
oneofthereasons,whytraditionalfeelingsofregionalidentityor
regionalconciousnesshavebeencommonlymaintainedeverywhere
inruralareas皿tilabouttheendoftheSecondWorldWar.
3.1)EVELOPMENTOFFLOOD・CONTROLANDMERITS
ANDDEMERITSOFITSTECHNOCRATIZATION
MostoftheinhabitablespacesinJapan,includingagriculturalland
andalsomralandurbansettlements,areconcentratedintothe
relativelylimitedflatlowlands,locatedmainlydownstreamalong・
sideoflargerivers.Thesedenselyinhabitedlowlandshadbeen
or輌ginallyformedbythealluvialdeposits,transportedbyrepeatedly
visitedflood・flowsfromtheupstreammountains.Untilthemedieval
timeinJapanesehistory,thealluvialplainswithveryfertilesoilshad
beenforthefarmersratherdifficulttoaccess,becauseofthedanger
ofeveryyearattackingflooddamages.Duetotheirsmall-scale
catchmentareas,theJapaneseriversarecharacterizedbytheirsteep
inclivityandalsotheirstrongfiuvialsweepingpowers.Therefore,in
caseofheavyrainfallsintheupstreammountainousareas,amassive
flood・flowoccursimmediatelydownstream,transportinganddeposit-
ing,atthesametime,variousmaterials,suchasrocks,sands,siltand
clay,withfloatinglumbers,etc.Basingonthemorphologicalcharac-
teristicsasaresultofthefiuvialsedimentations,thealluvialplainsin
Japanaredividedinthreezones;i.e.,fromtheuppertothedown-
stream,
(1)thealluvialfanzone,characterizedbyaslopingsurface・form,
thicksub-surfacegravel-beds,andlowlevelofground・water・surface;
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(2)thenaturalleveeandback・marshzone,whereaseriesofbraided
pattemofsandybanks,formedgraduallythroughthedepositsof
repeatedirregularflood-fiows,andclayeymarshes,remained
betweenprincipalcourseofflood-fiows,aredistributed;and,
(3)thedeltazone,whereswampylowlandandYestigesofold
lagoonsspreadwidely,interruptedoftenbyoldcoastalsand・bars.In
mostcasesofthelargeplainsalongthePacificandtheInlandSea
coast,greaterpartsofthedeltazonesarecomposedoftheartificially
reclaimedlandsfromtheshallowseabottom,bymeansofbuilding
thesurroundingembankmentsagainsttidalwater,sinceearlymod-
ernages.
Reclamationofthealluvialfanzoneswasverydifficultinearlydays,
firstlybecauseofthelackofsurfacewaterandtheviolenceof
ruinousfloods.Itwasatlengthsincearound16thcentury,thatthe
flood-controlworksactuallystartedatsomecriticalpointsofthe
importantlargerivers.Variousnewhydraulictechnologieswere
beguntobeapplied;forexample,theconstructionofsolidembank・
mentsatspecificweakpo輌ntsoftheriverswithparticularlystrength-
enedsurfaceofstoneblocks,theextentionofdividingdikesat
hazardousconfluencepointsoftworivers,theexcavationofnew
additionalwater-channelsfordispersingtheflood・flowenergies,and
soon.
But,therepresentat輌veengineersofhydraulictechnologiesatthat
timewereverywellawareofthelimitsoftheirtechnologyinfaceof
theenormouspowerofthenature.Therefore,theyattachedspecial
importance,inparallelwiththeengineeringmethods,alsotothe
traditionalmethodsofflood-adaptation,suchas,forinstance,preser・
vingtheriversidebushandforest・belts,especiallybamboo-thickets,
forthepurposeofpreventingandfilteringoffthedestructivemate-
rialssuspendedinfloods,orkeepingemptyspaces,atsomeriverside
cornersinthemiddlecourseofariver,asatemporaryreservoirfor
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idlingwater,inordertoreducethepeak・flowofafloodandtoletthe
reservedwaterflowdownafterwards.Alandoffloodplain,ifonce
underinundation,willbedamaged,asfarastheflood・flowkeepsits
destructivepowerwithitself.However,ifthedestructivepowerofa
floodcouldbereducedbysome"soft・type"methods,suchasabove・
mentionedtraditionalones,flooddamagesmightbealsoreduced.
Moreover,theinundatedidlingwaterleavesbehindusuallyvery
fertilefinedeposits.Thefilteringfunctionoftheriversidebamboo-
thicketbeltcanbeevaluated,inthisconnect輌on,asveryeffectiveand
reasonablemeasuresfortheflood-adaptation,ifnotfortheflood-
contro1.Pract三cally,wecanobservemanyexamplesoftheflood・
adaptedlandusealongriverside,everywherestilltoday,sucbas
tree・cropscultivation,1ikemulberryfieldsandorchards,intempo-
raryreSerVOlrareaS.
TheMeiji・Restorationof1868,whenJapanasamodernnational
statewasestablishedandinfluencesoftheWesterncivilizationbegan
toflowin,wasanimportantturningpointalsointhehistoryofland
andwateruseinJapan.Especially,sincetheenforcementoftheRiver
Lawof1896,anewcentralizedsystemofinstitutionsfortheriver
managem印twasestabllshedinthenationalgove㎜ent,whichwas
responsibletotheimprovementofmostoftheimportantrivers三n
Japan,astoflood・controlandpublicwatermanagement.Underthe
newinstitutions,aseriesofthelongtermprojectsofsystematic
river・improvementworkswerestartedinseveralimportantriver
basins,onthebasisofthemodernengineeringtechnologies,just
introducedfromtheWesterncountries.Thebasicaimsofthenewly
startedriver・improvementprojectswered三rectedaboveallatthe
preventionagainstfloods.Inordertoattainthebasicaimsatflood-
preventionasfaraspossible,constructionsofasequentialsystemof
continuousembankmentsalongeveryprincipalriver,beginningfrom
therivemouthontheseaside,thengraduallyupwardalongthe
middlecourse,untilthevalleyoutletsfromthemountains,were
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seriouslyundertaken.
Themainmotivesofthenewlyadoptedflood・preventionpolicywere
rootedinthesocio・economicbackgroundofthattime;firstly,the
flood-prevent三〇nwaseagerlyrequiredbytheland・ownerclassof
ruralareas,whowantedtoseCuretheirricey輌eldfromflood-damages
andalsotoenlargetheirownershipbythereclamationofswampy
lowland,sofarsubjecttofloods,intopaddyfields.Secondly,the
functionofriversasanavigationchannelforsmallships,whichhad
played,tillthen,ani㎞portantroleasameansoftransportation,lost
itssignificancerapidlytowardtheendofthelastcentury,andfinaUy
transferreditsroletotherailwaytransportation.And,thirdly,the
expansionofurbanizedareasintolowlandalongriverside,ac・
companiedbytheindustrialdevelopmentandpopulation輌nflow,
broughtaboutmoreandmoresensitivelyanurgentrequirementto
preventflood・damages.
Inthecourseoftime,however,suchar輌gidapplicationofthe
thoroughgoingfiood-preventionpolicyprovedtocontainwithinitself
acontradictoryproblem.Thepolicyseemstohavepresupposedsuch
anunreasonablebas輌cidea,thateverydangerousflood-flowshould
be,aswellascouldbe,confinedinsideriverbed,withoutanyidling
timeatoutsidetemporaryreservoirs,andmadetopassthroughthe
riverchannel,withoutanyoverflowoutofbanksontheway,、till
finallyarrivingatthesea.Ittookmuchtime,however,tocometoa
conclusion,thatthebasicideahasprovedtobemerelyanillusion.As
theriverimprovementworksproceededtotheupstreamparts,the
typesofrun-offofflood・flowshavegraduallychangedandthelevels
ofpeakflood-dischargebysimilarrainfallshavebecomehigherand
.fasteryearbyyear,sothattheoncefinishedimprovementworksin
thedownstreampartshavetoberevised,to,enlargetheprofileof
waterway,whetherbyenlargingthewidthofriverbedbyremoving
embankments,orbyheapinguptheexistingembankments.Thusthe
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improvementprojectsofmainrivershavebeenrepeatedlyrevised
almostwithoutexception,andjustfalleninviciouscircles.
AftertheSecondWorldWar,aseriesofmulti・purposedamswith
flood・controlfunctionshavebeenConstructedintheupstreamareas
ofmanyrivers.Theseflood-controldamswereoriginaUyplannedto
solvethecontradictorysituationsoftheflood・preventionprojects.
But,theofficialabilityofflood・controlfunctionthroughdam-
operationhasprovedtobeinrealityonlynominal,becauseoftoo
smallstoringcapacityofJapanesedams,comparedwiththoseinthe
continentalcountries,anda▲so,becauseofthedifficultiesinoperating
dam・gates,especiallyatanemergencyofaccidentalheaVyrainfalls.
Insomecases,evenartificiallypiledupflood・damageswereesti-
matedtobeoccurredbysomemis-judgeddam・gateoperations.
Since1975,anewtypeofflood-controlprojectsstartedastestcases
inseveralriverbasins,withrelativelysmallcatchmentareas,but
runningthroughdenselyir血abiteddistricts,inthesuburbanzonesof
metropolitanareas,suchasTsurumigawainYokohamaandNeyag-
awanearOsaka,andinsomelocalcityareas.Thismeantanimpor-
tantsteptowardanewdirectionoftheflood・controlpolicy,convert・
ingthebasicideas,fromtheoldrigidpolicyofconfiningthemea-
suresonlyinthoseof"hard-type"facil量ties,suchasembankments,
newwater-ways,dams,etc.,toanewwide・scopedpolicyofconnect・
ingthehard-typeriver-improvementworkswiththesoft・typemea-
sures,suchasregulationofriver-basinlanduse,constructionof
plannedtemporaryflood・waterreservoirs(deeplydug・outgrounds,
usedmostlyforsportsorplaygroundsofchildren),extentionof
water-proofhousingplans,establis㎞entofemergencyinformation
andevacuatlonsystemsfortherelatedcitizens,andsoon.
Thesetrialsare,ofcourse,veryimportantandalsoverysuggestive,
especiallyforthefuturedevelopmentdirectionsofflood-control
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policies.However,itmustbesaid,thattheyarestillinanexperimen・
talstage.Nearlyonehundredyears'developmentofthemodern
flood-controlpoliciesinJapanhasbeenprofoundlycharacterizedby
its,sotosay,"technocratization",thatmeans,averyrigidlysystemat-
izedsituation,whichhasbeenalwayscontrolledone・sidedlydown・
wardsbythehighlycentralizedgoverningorganizat輌onsofthe
specializedtechnicalbureaucrats.Accordingtothetechnocraticway
ofthinking,suchasophisticatedproblem,astheflood・controlpol-
icies,shouldbemonopolizedinthehandsofspecialists,regardlessof
anyopinionsorrequirementsofsuchamateurs,astheinhabitantsin
therespectiveregions,exceptthoseofpowerfulpoliticians.Underthe
longcontinuedtechnocratization,anexcessiverelianceuponthe
large-scalemoderntechnologieshasbeenbroughtforthamongpeo-
ple,evenamongthoseleadingpersons,whowereonceself・confident
ofbeingresponsibletothemaintenanceoftheirownl㏄alenviron・
ments.
But,thesofarrigidgroundoftechnocraticpolicyofflood-controlhas
beguntobequaked,partlyduetothetec㎞icalcontradictionswithin
itself,ontheoneside,andpartlybythefrequentlyoccurringdemo-
craticmovementsofcitizensagainstthebureaucraticadministra-
tions,astothereliefmeasuresofflood-damagedpeople,ontheother
side.Inordertocriticisesincerelythegravedemeritsoftheold
flood・controlpolicies,andtoopenafutureperspectiveofthenew
directions,basinguponademocraticgroundoflocalpeoples'partici・
pation,itmaybesurelyusefulandimportant,tore-examineand
re・evaluatetheprofoundsign輌ficanceofthetraditionalfloodplain
landuseandtheroleofautonomousorganizat輌onsoftheirrigation
systemsinthelonghistoryofpaddyricefarminginJapan.
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4.THESIGNIFICANCEOFPADDYRICEFAR]MING
FORTHERIVERBASINCONSERVATION
Accordingtoamacroscopicestimationofthewater・householdbal-
anceofJapan1975,calculatedbytheNationalLandAgency(Fig.1),
atotalsumofthetheoreticalwater-supply(averageannualprecipita・
tion1750mm×totalareaofnationalland37.Omil1.ha)amountsto
ca.650thousandmill.tons,abouttwothirdsofwhich,ca.430thous.
mill.t.,flowintotheriversasrun・off.But,aboutahalfvolumewithin
thetotalamountofannualrun・offisestimatedtoflowdownas
flood・waterdirectlyintothesea.About20%oftotalrun・off,oreven
40%oftheusablerun・offwithoutflood・flowarealreadyutilized.
Theamo皿tofwaterforagriculturaluse,namely,justforthepaddy
ricefarming,occupiesabouttwothirdsofthetotalwater-use.This
culculationmaybetoomuchsimplifiedatthesacrificeofaccuracy.
However,atleast,itcanbeusedasoneofthesimplebutmacros・
copicallypertinentindicesastotheimportanceofpaddyricefarming
withinthetotalwater・householdofJapan.
Anoutlineofthenationallanduse(Table1)maybealsosuggestive.
AsmostpartsoftheJapanesearchpelagoesareoccupiedbyaseries
ofprecipitousmountainrangescoveredwiththickforests,the'pro-
portionofarablelandsisonly15.7%,thatofpaddyfieldsiseven
Table1:0utlineofNationalLandUseinJapan1970
milLsq、km %toA %toC
A.Totalnationalland
B.Forestland(incl.Iake)
C.Habitableland
D.Arableland
E.Paddyfield
F.Paddyricecrop1969
G.Paddyricecrop1984
368.0
253.6
114.4
57.9
34、1
31.7
22.9
100.0
68.9
31.1
15.7
9.3
8.6
6.2
100.0
50.6
29.8
27.7
20.0
[source]:MinistryofAgr.&For.,1970and1985
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under10%.But,ifthepropOrtionsarere-calculatedtothehabitable
lands,whichmeanssimplytherestoftheforestlands(including
lakes),thefiguresamounttoca.50%and30%respectively.Thus,
alsoastothespatialproportion,theimportanceefpaddyfieldsstill
cannotbeunderratediatleast,withinthehabitablelands.Only,the
problemisarapiddecreaseofactualricecropacrages,underthe
recentlystrengthenedrestrictionpelicyofricecropby・thenational
government.
EntirelydifferentfromthefamlingonarablelandsinWestem
countries,anytypeofcroprotationsystemhasneverbeennecessitat-
ed,andacontinuousrice・croppingonthesamefieldshasbeencarried
on,foroverhundredsofyearsinthelonghistoryofthepaddyrice
farminginJapan.Inthecaseofupland-fieldfarming,alsoinJapan,
continuedcultivationsofasamecropbringaboutasuddenyield
reduction.Thereasons,whyitisnotexceptionallyinthecaseof
paddyricefarming,areusuallyexplainedasfollows;firstly,an
enormousquantityofirrigationwater,pouredintopaddyfields
everydayforaboutthreemonthsormore,mustbealwayssupplying
thepaddyfieldswithvarioussortsandnecessaryquantitiesofindis・
pensablematerialsforpreservingsoilfertility,includingverysmall
quantityofsolubleraremirerals;andsecondly,bytheroleofthe
verticaldownwardmovements(infiltration)ofirrigationwater
throughthedrainagesystems,aplentyofoxygencanbegiventothe
subsurfacesoillayers,andalsoharmfulsaltscanbeeasilywashed
awayfromthesurfacesoils.Ofcourse,forthepurposeofmaintain-
ingtheoptimumproductivityofpaddyfields,variousadditional
inputs,suchasinputoftheorganicaswelasinorganicfertilizers,and
alsoinputofsufficientlabourpowerforthecarefulsoilandwater
managements,areneeded.Anyway,thepaddyfields,asanequipment
foragriculturalproduction,shouldbeapPreciatedtobeequipPed
withverywelldesignedandeffectivefunctionsinutilizingthepoten・
tialpowersandmeritsoflandandwaterasnaturalresources.
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Apaddyfieldisoriginallydesigned,asalreadymentionedabove,as
anwater・storagewithleveledbottomandsurroundingembankments.
Thisfactmeans,self・evidently,that,inspiteofaconsiderablequan-
tityandintensityofrainfalls,almostnosoilerosioncanbeoccurred
onthepaddyfields,differentfromtheslopedupland・fields.More-
over,thesurroundingembankmentsofpaddyfieldsenableusuallyto
storetillabout10-30cmdepthofwaterincaseof ,heavyrain.
AccordingtoacalcUlationofanagonomist,totalcapacityofrain
waterstorageonthepaddyfieldsinJapancouldamountaslargeas
to6thousandmilliontons(ca.3millionha×20cm).Thisquantityis
estimatedroughlytocorrespondtoca.doublevolumeofthetotal
storagecapacitiesforfloodregulation,2.4thousandmilliontons,of
theexisting182damswiththeflood・controlfunctiohinJapanin1980.
Inthisconnection,itmaybeclear,thattheexistingpaddyfieldsare
playinganimportantroleofflood-waterstorage,distributedwidely
alongalmosteveryriveralloverthecountry.
AlthoughthesignificanceofpaddyfieldsinJapanextends,asex-
plainedabove,multi・dimensionallyfarandwide,beingnotmerely
confinedtothemeansofriceproduction,butalsoplayingthefunda-
mentallygravefunctionsfortheenvironmentalconservation,its
fundamentalsidehasnotalwaysbeenproperlyappreciated.Itmay
be,perhaps,becauseallmattersrelatedwithricefarming,suchas
farmingcalender,customsofirrigation,harvestfestiva1,andsoon,
havebeentoomuchfamiliarfromthechildhoodformostofthe
Japanesepeople,atleastuntilrecently.But,asaconsequenceofthe
agriculturalcrisis,theriCefarmingitselfhasfallenintoacritical
situation,andaccordinglyalso,theleadingPersonalitiesforthe
managementoffloodplainlandusehavebeengradual.lydisappearing
fromtheruralcommunities、Thesesituationsaresurelyindangerof
extinguishingthevarioustraditionalexperiencesoftheriverbasin
emvironmentalconservationthroughthelanduseadaptations,and,
onthecontrary,leadingsoontoanenvironmentaldestruction.
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ThispaperwaswrittenoriginallyfortheProceedingsof"Nagoya・
Symposium1988",whichwastobepublishedintheSeriesof"MUnstersche
GeographischeArbeiten",UniversityofMtinster,Germa町.However,asit
wasfinal!ydecided,thatthepublicationofthisproceedingswasforcedto
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s1輌ghtlyrev輌sedandcntributedtoth輌sissue.
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SignificanceOfPadyRiceFarmingandFloodplainLand
Use
fortheEnvirenmentalAdaptationandDestructioninJapan
ISHIIMotosuke
Summary
Undertheproductien-controlpolicyofricecropsince1970,Japanese
agriculturehasfallenintoacrisis,andthedisintegrationofruralcommu・
nitieshasbeenaccerelated.ThepaddyricefarminginJapan,however,has
beenplaying,outofitsfunctionofriceproduction,animportantroleof
fundamentalfunctions,inpreservinglocallandscapes,andalsoinmanag-
ingtheutilizationoflandandwaterresourcesineverybasin.Inthis
connection,thepresentauthortries,here,tore-appreciatesomedimensions
ofthetraditionalJapanesewayofpaddyricefarminganditsirrigation
system,andtocriticizethecontradictoryproblems,containedinthetech・
nocratizationofmodernflood・controlsystemssincethebegimingofthis
centuryinJapan,incontrastwiththetraditional`soft-type'methodsofland
useadaptationtofloods,undertheautonomousleadershipoftherespective
localcommunities,responsibletotheriverbasincenservation.
要 旨
日本における水田稲作農業 と流域土地利用のもつ環境適応 ・破壊 に対する意義
石井素介(明 治大学,東 京)
1970年以降の米作生産調整政策下,日本農業は危機的状況 に脆い り,農村社
会の分解が進行 している。しかし日本の水田稲作農業は生産機能以外 に,風土
の維持や河川流域 における土地 ・水資源の利用管理 とい う重要な基本的機能 を
果た してきた。本論文では,水田稲作 と灌瀧水利組織が この面で積み重ねて き
た日本独特の伝統的手法の幾つかを再評価するとともに,明治末以来の 日本の
近代的治水体制における 「技術官僚支配化」の もたらした,矛 盾 をはらむ諸問
題 を批判的 に検討 したうえで,かつて流域保全に責任 をもつ地域社会の 自律的
主導の もとに行なわれていた,洪 水への土地利用適応のような 「ソフ ト型」の
伝統的防災手法の見直 しの必要性 を指摘する。
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